[Gene-targeted radiation therapy mediated by radiation-sensitive promoter in lung adenocarcinoma and the feasibility of micro-PET/CT in evaluation of therapeutic effectiveness in small animals].
To explore the combined anti-tumor effect of radiation therapy and gene-targeted suppression of tumor neovasculature in lung adenocarcinoma in vivo, and to explore the feasibility of micro-PET/CT in dynamic evaluation of treatment effectiveness. Thirty 5-6-week old male BALB/c nude mice were used in this study. The mouse models of xenotransplanted human lung adenocarcinoma were divided into 5 groups at random, six mice in each group: the control group, radiation treatment alone group and three groups of recombinant baculovirus plus radiation treatment (intratumoral injection, tail vein injection, and intramuscular injection). The tumor volume was measured every 2 days. Growth delay time (GD) and growth inhibition rate was calculated. FDG metabolism was evaluated by micro-PET-CT before and after treatment. The expressions of VEGF, CD31 and Ki-67 were detected by immunohistochemistry (IHC). The tumor growth delay was >12 days, and the tumor inhibition rate was >45% in the recombinant baculovirus combined with radiotherapy groups, significantly higher than that of the radiotherapy alone group (P < 0.05). Immunohistochemical analysis showed that the expressions of VEGF, CD31 and Ki-67 were significantly lower than that in other groups (P < 0.05). The micro-PET-CT assessment showed that the FDG-metabolism in the recombinant baculovirus combined with radiotherapy groups was significantly reduced (P < 0.05), and the SUVmax (FDG metabolism) of transplanted tumors after treatment was also markedly decreased in comparison with that of the control group. The tumor volume after treatment was significantly correlated with SUVmax in the recombinant baculovirus intratumoral injection + radiotherapy group(r = 0.976), recombinant baculovirus intravenous injection + radiotherapy group (r = 0.954), recombinant baculovirus intramuscular injection + radiotherapy group (r = 0.929), and radiotherapy alone group (r = 0.871, P < 0.05). The recombinant baculovirus containing Egr1 promoter and K5 gene combined with radiotherapy enhances the suppressing effect on the growth of lung adenocarcinoma in the tumor-bearing nude mice. The inducibility of Egr1 promoter by radiation allows the targeting and controllability of treatment. Micro-PET-CT results have a good correlation with the treatment effectiveness. Therefore, it can be used in real-time evaluation of tumor metabolic function in vivo.